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1 Introduction

This configuration manual will provide a an in-depth overview of all the software and
hardware packages used in the implementation of the research. This will explain the
details step by step procedure from the installation required to setup the algorithm exe-
cution and evaluation. The below section describe each steps followed.

2 Hardware Configuration

This research implementation was performed on Acer Aspire 5 laptop and the configur-
ations are show in Figure 1

Figure 1: System Requirements.

3 GPU Configuration

The implementation has been done using python web IDE, Google Colab. The gpu used
in Google Colab Pro subscription is shown in the Figure 2

1



Figure 2: Google Colab Pro gpu Configuration used.

4 Software Configuration

The software requirement for running the Google Colab is show in Figure 5

Figure 3: Google chrome version.

5 Package Installations

The Mask RCNN model run on top of TensorFlow 2.2.0 and Keras 2.3.1. The python
package required for the complete execution of the implementation is shown in Figure 4
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Figure 4: Python package installations.

6 Data Acquisition and Preparation

The research implementation uses two image datasets. The first dataset is a car model
detection dataset which has more than 2,000 images of car models and it is obtained from
roboflow public repository1. The second dataset is the CNR Parkit dataset 2 which is the
image dataset that has the collection of more than 1,5000 images of a different parking
lot across different climates, this dataset is obtained from a public web repository.

6.1 Data Preparation

The object detection dataset which is the car model detection dataset which has more
than 2,000 images are used for training the model and hence they are annotated using
an online annotation tool. 3 These images are annotated using a rectangular bounding
box selector and the annotations are stored in XML format. The image name and the
annotation file name are named identical, Figure 5 show the sample annotation results.

Figure 5: The annotation sample.

1https://universe.roboflow.com/mxk/car-model-detection/dataset/
2http://cnrpark.it/
3https://www.makesense.ai/
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The images are partitioned as train, test, and valid based on the data split ratio of
9:1:1. Figure 6 shows the folder structure. The entire folder will be zipped and uploaded
to google drive.

Figure 6: Partition of dataset.

Based on Figure 7 the CNR Parkit dataset is structured and this folder is zipped and
uploaded to the same google drive.

Figure 7: Partition of dataset.

All the datasets will be unzipped from the mounted drive to the Google Colab envir-
onment using the shutil package in python as shown in the Figure 9 and 8.
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Figure 8: Mounting google drive.

Figure 9: Partition of dataset.

7 Stage 1: Modeling of Object Detection Model

The Mask RCNN model is used for the detection of cars, which is trained using the car
model detection dataset.

7.1 Cloning and Installing the Mask RCNN Model

The Mask RCNN model for TensorFlow 2.2.0 will be cloned from GitHub and installed
in the Google Colab environment.Figure 10 shows the cloning of the Mask RCNN model
and its installation.

7.2 Training and Evaluation of Mask RCNN Model

The model training will be done on Google Colab gpu and the gpu specification is shown
in Figure 2. Training will be performed using the train and validation dataset split from
car model detection dataset on a split ratio of 9:1:1. The model was trained for 5 epoch
for 131 steps per epoch. The Figure 11 below shows the training progress. The model
reference weight is stored in same dataset folder.

The model was evaluated using the test data from the split set using the best trained
weight. The mean average precision score which was the mean of the IoU values of all
the train and test dataset.

5



Figure 10: Cloning and installation of Mask RCNN from github.

Figure 11: Training progress status.

Figure 12: Evaluation results of model.
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8 Stage 2: Detection of Empty and Occupied Park-

ing Space

Detection of empty and occupied spaces in a parking lot will be performed using the
object detection and intersection over union technique. The Figure 13 shows the results
and execution progress of the concept. The trained weights are store in the same dataset
folder.

Figure 13: The final results of detection.
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